Protein-based medicines analysis by Raman spectroscopy for the detection of counterfeits.
Protein-based medicines, or large molecule medicines, are innovative products used to treat various diseases like hepatitis or cancer. This new generation of molecules are usually expensive, and thus represents an attractive target for the counterfeiters. Due to the complexity of their chemical structure, their analysis for counterfeit detection is more difficult than small molecule medicines. The aim of the article is to demonstrate that Raman spectroscopy and microscopy can be used for the fast analysis of counterfeits of protein-based medicines. Twelve types of medicines, under liquid or lyophilized form, have been analyzed by a Raman spectrometer through their glass packaging and ten of them also by a Raman microscope with drop deposition on a gold plate. The optimization of the acquisition parameters has first been described. Then the identification of the studied products has been presented with the attribution of the protein bands observed on the spectra. Finally the methods were successfully applied to seven counterfeits of these products and their chemical composition identified by spectral analysis. Counterfeits can indeed be detected if the excipient profile differs, if no protein is present, or if the genuine sample has been strongly diluted by the counterfeiters. Raman spectroscopy and microscopy have thus proved efficient for the fast analysis of counterfeits of protein-based medicines.